
Mean-Field limit of the Bose-Hubbard model in high dimension
Study: large system of quantum bosons

Usually: many-body N Ñ 8 mean field:

HN –

N
ÿ

i“1

p´∆i q `
1
N

ÿ

1ďiăjďN

wpXi ´ Xj q acting on L2pRd ,Cqb`N

Statistical description of the interaction: hφHartree “ ´∆ ` |φ|
2

‹ w with φ P L2pRd q

Bose-Hubbard model: interacting bosons on a lattice

• phase transition: Mott-insulator z Superfluid

• Mean field justified when d Ñ 8, effective in d “ 3

Results: mean field limit as d Ñ 8

• Dynamics and ground state energy

• Strong and local particle interactions
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